BACKGROUND: Physician Orders for Life-Sustaining Treatment (POLST) is a tool that facilitates the elicitation and continuity of life-sustaining care preferences. POLST was implemented in California in 2009, but how well it disseminated across a large, racially diverse population is not known and has implications for end-of-life care. OBJECTIVE: To evaluate the use of POLST among California nursing home residents, including variation by resident characteristics and by nursing home facility. DESIGN: Observational study using California Minimum Data Set Section S. PARTICIPANTS: A total of 296,276 people with a stay in 1,220 California nursing homes in 2011.
INTRODUCTION
Physician Orders for Life-Sustaining Treatment (POLST) facilitates elicitation of life-sustaining treatment preferences from patients and is designed to improve the transition of these preferences, in the form of physician orders, across care settings. POLST captures preferences concerning cardiopulmonary resuscitation, overall aggressiveness of care, hospital transfer, and artificial nutrition. 1 The document is particularly useful for residents of nursing facilities because many residents live in compromised health states and would not desire burdensome treatments 2 and also because it is common for nursing home residents to transition to the emergency room and the hospital 3 where resuscitation and end of life treatments can be guided by the POLST.
In 2009, POLST became a legal clinical tool in California, and its use was propelled by a grassroots community coalition intervention. 4 In 2011, California became the only state thus far to collect information about POLST in the Long-Term Care Minimum Data Set (MDS), the nationwide survey that collects information on all nursing home residents. This affords the opportunity to understand the level of POLST uptake within a statewide nursing home population during the third year of implementation in California and to evaluate the uniformity of POLST use across nursing homes and the relationship of POLST use to resident characteristics. Furthermore, the MDS survey permits exploration of POLST implementation for quality improvement, for example, how often documents lacked resident/proxy or physician signatures and whether deficiencies were concentrated in certain nursing homes.
We used the 2011 MDS to evaluate the use of POLST among nursing home residents in California in 2011, variation in use at the level of the nursing home, and the relationship of POLST use with resident characteristics.
METHODS
We evaluated the use of POLST in all 296,276 residents who had at least one stay in a California nursing home in 2011, defined as the completion of at least one MDS assessment in 2011.
The MDS is a standardized, federally mandated screening and health status assessment tool completed for all residents in a Medicare and/or Medicaid-certified long-term care facility. 5 The MDS collects detailed demographic and clinical information on admission to the nursing home, quarterly, if there is a significant change in clinical status and at discharge or death. A section containing questions about the use of POLST (Section S) was added to the California MDS on October 1, 2010. Questions in California MDS Section S include whether or not the resident completed a POLST; the content of the POLST form including resuscitation status (do not resuscitate vs. attempt resuscitation in POLST Section A), desired level of medical intervention (comfort measures vs. limited interventions vs. full treatment in POLST Section B), and choice about artificial nutrition, including feeding tubes (no artificial nutrition vs. trial of artificial nutrition vs. long-term artificial nutrition in POLST Section C). California MDS Section S also collected additional information contained on the POLST form about whether or not the resident had an advance directive, with whom the POLST was discussed, and whether the POLST form was signed by the resident (or a legally recognized decision-maker) and physician (POLST Section D). The advance directive item was added to the California POLST when the form was revised on April 1, 2011 6, 7 (Online Appendix Figure 1 and Online Appendix Table 1 ).
Section S of the MDS was linked to other data in the MDS to understand the length of nursing home stay, number of nursing home admissions in 2011, demographic characteristics (age, gender, and race or ethnic group), functional status, and cognition. Cognitive status was measured using the validated MDS 3.0 Brief Interview for Mental Status (BIMS), 8 which was present for 69 % of residents, supplemented when missing with the staff assessment for 26 % or an indication that the resident was comatose (0.4 %). Using this combined variable, cognitive impairment was defined as none (BIMS score [13] [14] [15] or not impaired by staff assessment), mild to moderate (BIMS score 8-12), or severe (BIMS score 0-7 or impaired by staff assessment or comatose). To define functional status, we used the validated MDS Activities of Daily Living (ADL) scale, which ranges from 0 (independent in all seven ADLs) to 28 (total dependence in all seven ADLs). 9 Demographic and clinical variables and Section S variables were drawn from the same MDS assessment except if ADL and cognitive assessments were unavailable in which case they were taken from another MDS assessment collected during a 90-day window around the Section S assessment. For 4.9 % of residents with completed Section S, ADL or cognitive assessment was unavailable.
We used the CMS definition for long-stay and short-stay nursing home residents, which defines long stay as residing in the nursing home more than 100 consecutive days. Where necessary, we also used 2010 MDS data to define the length of stay. 10 Length of stay was defined using the nursing home admission associated with the last MDS Section S completed in 2011.
Analyses
We evaluated whether Section S was completed in any MDS assessment 11 (see Online Appendix Table 2 ) and, for those with a MDS Section S, whether the resident had a completed POLST, defined as having an order in POLST Section A and signatures of both the resident (or appropriate proxy) and physician. 12 Using this definition of a completed POLST, we used chi-square tests to compare POLST completion by whether the MDS Section S was the first (median date April 2, 2011) or the last MDS Section S (median date October 4, 2011) completed for the resident during the 2011 year. Median number of MDS Section S completions was 3 (IQR 2, 5); 89 % of residents had more than one Section S completed in 2011. When MDS Section S data indicated that a POLST was present but POLST Section A had no content or the physician or resident/proxy signature was missing, the POLST form was considered to be incomplete. When MDS Section S described a POLST that contained POLST Section A content (resuscitation status) but was missing either resident/proxy or physician signature(s), we classified the document as incomplete because of a missing signature (an unsigned POLST). We also described with whom the POLST form was discussed and responses to the advance directive item contained in POLST Section D. These Section D items are described only for residents with a completed POLST. 13 After examining whether residents had a completed POLST, with whom the POLST was discussed, and whether an advance directive was reviewed, we stratified these data by length of stay and examined demographic and clinical characteristics between nursing home residents who completed a POLST and those who did not.
We investigated the use of POLST at the nursing home level by clustering residents within nursing home and then examining the proportion of residents within a nursing home who completed a POLST, overall and stratified by long-stay and short-stay residents. This was computed for the first MDS Section S completed in 2011 and last MDS Section S completed in 2011. We also examined the proportion of residents within a nursing home with an unsigned POLST.
Lastly, we used a mixed effects multivariate logistic regression model to predict completion of a POLST including resident age, gender, race/ethnicity, length of nursing home stay, cognitive status, and ADL score as fixed effects. The model excluded the 14,148 residents with missing cognitive or functional status so we repeated the model with the full cohort adding a category for missing data for each variable and found similar results. The few residents (N = 7622, 2.6 %) with missing race/ethnicity were grouped with Botherr ace/ethnicity for analyses. We also included nursing home facility as a random effect in the model. We computed McFadden's R 2 for the model with and without the nursing home random effect to derive variation in POLST completion explained by resident characteristics alone versus variation in POLST completion explained by the addition of nursing home facility to the model. Lastly, we repeated the mixed-effect model on the cohort stratified by long and short length of stay.
All analyses were performed using STATA IC version 13.
14 This project was approved by the UCLA Institutional Review Board.
RESULTS
Of the 296,276 people with a California nursing home stay in 2011, for 98 % some part of MDS Section S was completed. The 289,753 residents in 1220 nursing facilities with Section S data had a mean age of 78 years, 61 % were female, 67 % were white non-Hispanic, and two-thirds were short-stay. Thirty percent of residents had extensive or total dependence in all ADLs and one-third were severely cognitively impaired. In bivariate analyses, demographic and clinical characteristics were similar between those with a completed POLST (resuscitation status completed and POLST signed by resident/proxy and physician) and those with an incomplete POLST (no resusCitation status or unsigned) or no POLST, although there were statistically significant small differences (Table 1) .
POLST Completion during 2011
Over the 1-year period of 2011, POLST completion increased. In the first MDS Section S completed in 2011, 33 % of residents (N = 95,168) had a completed POLST, whereas 49 % of residents (N = 142,672) had a completed POLST in the last Section S (Fig. 1) . POLST completion was greater among long-stay residents than short-stay residents in both the first and last MDS Section S (First Section S, long stay 44 % vs. short stay 29 %, p < 0.001; Last Section S, 57 vs. 45 %, respectively, p < 0.001). POLST completion was lowest (33 %, Last Section S) among those residents with very short length of stay (1-7 days) (Online Appendix Table 4 ). Five percent of residents (N = 13,753, last Section S) completed POLST Section A (resuscitation status) but did not complete either POLST Section B (level of intervention) or POLST Section C (artificial nutrition).
POLST Completion at the Nursing Home Level
POLST completion was heterogeneous across nursing homes in both the first and last MDS Section S completed in 2011 (Fig. 2) . In the last Section S data, 93 % of facilities had at least one resident with a completed POLST, yet one in five facilities (N = 265) had fewer than 10 % of residents with a completed POLST (excludes 16 facilities with fewer than 20 residents, N = 1204 facilities). Nursing homes had more completed POLSTs among long-stay residents. In the last Section S, 40 % of facilities (N = 445) had ≥80 % of long-stay residents with a completed POLST, while 17 % of facilities (N = 179) had ≥80 % of short-stay residents with a completed POLST. However, 20 % of facilities (N = 221) had ≤10 % of long-stay residents with a completed POLST (Fig. 2) .
Unsigned POLST Forms
The percentage of unsigned POLSTs (resuscitation status and no resident/proxy or physician signature) decreased during 2011 from 34 % (first Section S) to 21 % (last Section S) (Fig. 1) . The majority of unsigned POLSTs were missing physician signatures (N = 31,788, last Section S), and most forms missing physician signatures were completed by shortstay residents (N = 25,927, 82 %) with lengths of stay less than 2 weeks (N = 15,589, 49 %). In 207 facilities (17 %), ≥20 % of residents had a POLST form missing a physician signature (last Section S, Fig. 3 ), and 6 facilities had at least half of residents with forms missing a physician signature. Few POLST forms without care preferences (no POLST Section A, B, or C completed) were signed (1 %, N = 2,116 last Section S).
Discussion about POLST and Advance Directives
Among residents with a completed POLST, the MDS recorded that the POLST was discussed with the resident in 45 % of cases and with the legal decision-maker in 54 % (Last Section S). POLST was more often discussed with the legal decision-maker for long-stay residents compared with shortstay residents (70 vs. 44 %, p < 0.001). The advance directive question was available for 126,462 residents with a completed POLST on the last MDS Section S because this item was not present on the 2009 POLST form. Among these residents, Section S recorded that an advance directive was available and reviewed for 26 % of residents, an advance directive was not available for 7 %, and there was no advance directive for 43 %; this section was not completed for 24 % of residents. Long-stay residents more often had an advance directive that was reviewed (33 vs. 21 %, p < 0.001) (Online Appendix Table 5 ).
Factors Associated with Completing a POLST
In the mixed-effects multivariate logistic regression model, long length of stay was independently associated with completion of a POLST [odds ratio (OR) 2.36, 95 % confidence interval (CI) 2.30, 2.42]. Older age and female gender were also associated with POLST completion, although ORs approached one. Residents with severe cognitive impairment were less likely to have a completed POLST compared to those without cognitive impairment after adjusting for other covariates (OR 0. 
DISCUSSION
This analysis of the first population-based, statewide data of POLST completion in nursing homes demonstrates widespread uptake of this end-of-life transition intervention in California during the third year after implementation. Last available MDS Section S data in 2011 show that 49 % of nursing home residents in California completed a POLST, and 93 % of California nursing homes had at least one resident with a POLST. Furthermore, the quality of POLST completion, according to these MDS data, appears to be high, with last available 2011 data showing that only 13 % of residents had a POLST including a resuscitation order with a missing signature; only 1 % had a POLST with a signature without order information; and only 5 % had a POLST that lacked information about the level of the intervention or artificial nutrition. It is particularly noteworthy that POLST uptake varied by clinically appropriate factors such as nursing home length of stay and age, but not by race/ethnicity, which suggests successful implementation across diverse communities. This finding stands in stark contrast to a plethora of prior data showing disparity in advance care planning and end-of-life care across ethnicities. [15] [16] [17] These findings show that a broad, rather complex public health intervention can be disseminated widely and effectively in a relatively brief period of time across a large, racially diverse state.
The California POLST dissemination was a broad-based statewide effort that included a coordinated effort among stakeholders throughout the state, a coordinating organization supported with funding from a grant-making organization focused on healthcare, combined with a grassroots initiative. California state law (Assembly Bill 3000) in 2008 authorized the use of POLST throughout the state, effective January 1, 2009. 12 The Coalition for Compassionate Care of California (CCCC), supported by the California HealthCare Foundation, established a statewide POLST task force and developed tools and resources for POLST implementation. Eighteen community coalitions used educational and teaching materials for patients, clinicians, and facilities to teach the appropriate use of POLST and integrate POLST into clinical care. While it is not possible to directly link any particular step of the California dissemination effort with the broad uptake of POLST in the state, these data suggest that this model was successful.
However, the paradoxical relationship of POLST completion to cognition, especially among long-stay residents, merits further exploration. While this analysis did not explore the orders contained within the POLST, most POLST forms from nursing home residents contain orders to avoid resuscitation. 18, 19 Surveys of older people 20 and nursing home residents 21 consistently show that people with greater functional disability tend to desire less aggressive care, and studies of older people looking ahead to future compromised health states demonstrate elicited preferences focusing on comfortoriented care and non-aggressive treatments. 22, 23 Possible explanations for fewer POLSTs among compromised residents include the unavailability of proxy decision-makers, family members' uncertainty about loved ones' wishes, or perhaps that long-stay severely compromised nursing home residents previously indicated a preference to live in this health state. Exploration is needed to further understand why longstay nursing home residents with greater cognitive impairment have less POLST use to determine if an advance care planning intervention is needed to better meet the needs of this vulnerable group.
The multivariate logistic regression model demonstrates that nursing home, rather than resident characteristics, largely predicts POLST completion, and MDS data show heterogeneous uptake of POLST across nursing homes. Variable uptake of end-of-life interventions has been previously demonstrated and is an aspect of long-term care in need of improvement. 20 These data suggest areas for possible quality improvement, such as facilities that are slow adopters of POLST and unsigned forms. An unsigned POLST in the patient record may reflect a POLST form that is in process, especially for residents whose length of stay in the nursing home is very short and thus may be discharged prior to fully completing the form; however, because an unsigned POLST is not legally valid, it should not be stored in the patient record. The lack of nursing home characteristics within in the MDS data limits further exploration of facility-level characteristics that may be associated with slow adoption of the POLST. Up-to-date data are needed to guide intervention, but these results demonstrate how MDS data can be used to target quality improvement. Exploring how agencies regulating long-term care in California can support high-quality POLST form completion may be helpful. Additionally, a registry of POLST forms containing a quality assessment component could help ensure forms contain complete, consistent information and appropriate signatures. Section S data are collected within the context of a federally mandated survey with the advantage of covering the full population of nursing home residents in the state of California. The MDS 3.0, into which the POLST Section S items were embedded, has item-level kappa scores in the very good to excellent range, 24 indicating good reliability of the covariates used in these analyses. In addition, the cognitive status and function measures have been demonstrated to be valid. 24 The POLST items have not been tested for reliability, yet the high degree of internal consistency among the sections of the POLST form suggests reliable recording of these data. Furthermore, these findings are consistent with data obtained by a survey of a small sample of California nursing homes collected during the same time period. 4 These data also have limitations. Since the POLST form can be completed prior to nursing home admission in another care setting, and MDS Section S does not record the date of POLST completion, it is not possible to know when a POLST form was completed with a resident. However, at the time these data were recorded, the POLST form had been available for clinical use in California for only 2 years. The greatest limitation of these data is that they cannot capture whether the completed POLST forms reflect highquality advance care planning conversations.
In conclusion, statewide nursing home data show wide and appropriate use of POLST in California in response to a multipronged dissemination intervention. During the third year after implementation of POLST, use of the tool was still rapidly increasing, although a significant minority of nursing homes was slow to adopt POLST. MDS data demonstrate targets for quality improvement that could be used to improve end-of-life care at particular nursing homes. The logistic regression model includes the variables listed plus the nursing home facility as a random effect. McFadden's pseudo R 2 for the models range from 0.34 to 0.38 (likelihood ratio test of the nursing home random effect p < 0.001) Odds ratios (ORs) in bold are significantly different from the reference at p < 0.05. CI = confidence interval Model of completion of a POLST excludes 4.9 % (N = 14,148) of residents missing cognitive status or ADL score and excludes one nursing home facility (N = 1,219 nursing facilities). Long-stay model excludes 1104 residents (1.2 %) and short-stay model excludes 13,044 residents (6.6 %) Long stay is defined as >100 consecutive days in the nursing home. Data are from the last MDS Section S completed in 2011 for each resident
